Effect of glycyrrhetinic acid on 11 beta-hydroxysteroid dehydrogenase activity in normotensive and hypertensive subjects.
The 11 beta-hydroxysteroid dehydrogenase (11 beta-HSD) isoenzymes catalyse the interconversion of cortisol and cortisone. Type 1 11 beta-HSD mainly converts cortisone into active cortisol. Type 2 11 beta-HSD inactivates cortisol in mineralocorticoid target tissues, and its activity can be inhibited by glycyrrhetinic acid (GA). Inactivation of cortisol to cortisone is impaired in a subgroup of patients with primary hypertension. To study where this defect is located, we measured cortisol and cortisone concentrations in arterial plasma, in saliva and across the forearm at baseline and after administration of GA in normotensive and hypertensive subjects. GA (500 mg) or placebo was administered orally to 20 normotensive subjects in a placebo-controlled double-blind fashion. Further, we compared the effect of GA in 20 patients with primary hypertension with that in 20 normotensive subjects. Cortisol and cortisone were measured in plasma from the brachial artery and vein and in saliva. Samples were obtained at 0, 90 and 150 min. Forearm blood flow (FBF) was measured simultaneously. Forearm production of corticosteroid hormones was assessed by multiplying the arteriovenous difference in corticosteroid concentration by FBF. The cortisol/cortisone ratio in arterial plasma remained at baseline levels after placebo (4.9 +/- 1.2; mean +/- S.D.), while after GA the ratio increased similarly in normotensive subjects (12.3 +/- 3.4) and in hypertensive patients (12.2 +/- 3.7). A similar effect of GA on the salivary cortisol/cortisone ratio was found. In both normotensive subjects and hypertensive patients no forearm production of cortisol or cortisone could be demonstrated, either at baseline or after administration of GA. Thus, both before and after GA administration, we did not find any difference in systemic and salivary 11 beta-HSD type 2 activity between subjects with primary hypertension and normotensive controls. Further, both at baseline and after GA administration we were not able to demonstrate net inactivation or re-activation of cortisol and cortisone by the 11 beta-HSD isoenzymes in the forearm in either normotensive or primary hypertensive subjects.